The recent article by Douglas G. Frank et al. (1) contains a number of conceptual errors that undermine both the data interpretation and the conclusions. The authors base their analysis on an erroneous set of notions about electron atom scattering. At the center of their misunderstanding is the statement that Auger emission events are uncorrelated and therefore cannot undergo the "formation of plane waves required for efficient diffraction." They then go on to imply that photoemission events are correlated and that the resulting photoelectrons can thereby undergo coherent diffraction. In point of fact, both Auger emission and photoemission events are uncorrelated. Also, correlation between Auger or photoemission events is not required to realize diffraction. Diffraction is nothing more than elastic scattering and interference, and all that is required for Auger or photoelectron diffraction to be detectable in an angleresolved measurement is that the emitter be situated in a single crystal. In such a situation, the observed angular distributions show considerable intensity modulation as a result of the interference of the unscattered wave portion and all elastically scattered wave portions at the detector point.
Frank et al. then go on to claim that the modulation is caused entirely by "shadowing" (inelastic scattering). Yet (4) . These results are due to complicated diffraction phenomena involving multiple elastic scattering of the emitted Auger electron, effects that are highly energy dependent. Therefore the approach to determining surface structure that Frank et al. suggest has no general validity.
At kinetic energies of a few hundred electron volts and above, Auger angular distributions are well known to exhibit enhanced intensities along interatomic directions because of forward scattering (or forward focusing). In the past decade this effect has been developed into a useful tool for surface structural determination (5) .
Other errors in this paper are too numerous for a complete list here, but among the most egregious are the claims that only 4% of the scattering events are elastic and that it is the bound electrons (rather than the total atomic potential) that scatter an incident Auger electron.
W The correct interpretation of the intensity enhancement ofAES or XPS emission along interatomic axes observed at high energies is the strong forward scattering of the emitted electrons as they pass near the (attractive) atomic-core potential of a surface atom (5, 6) . This phenomenon has been likened to the focusing of an isotropically diverging beam of electrons into directions parallel to the interatomic axis. The underlying physical processes offorward focusing are shown in Fig. 2A (Fig. 2B) . The forward-focusing peaks in the AES and XPS data are well reproduced by multiple-scattering theory (3, 6, 7) . (see Fig. 1 ). The physics of forward focusing is now well understood and these results have been corroborated by other workers. A number of extensive reviews are now available (2, 9).
How, then, do the data of Frank et al. fit into this picture? Their Pt(111) Auger distributions were taken at a very low kinetic energy. Frank et al. chose this energy to maximize the intensity of the signal. As we have pointed out (10) , forward focusing is valid only for kinetic energies of electrons above a few hundred electron volts. In an exact quantum mechanical treatment ofelectron scattering from Cu atoms, the forwardfocusing enhancement becomes strong and independent of energy only if the kinetic energy is above 300 eV (10) [see figure 5 , a through d, of (10) ,/ explained by the fact that in the low-energy region the Auger angular distribution is a rapid function of kinetic energy. Thus the result they obtained was specific to a particular kinetic energy and has no general validity. The agreement they obtained with a model with "shadowing" was accidental and was directly opposite to the physical concept and trend at higher energies. Another possible explanation ofthe results ofFrank et al. is that they made an error of 600 as they superimposed their data on the real-space crystallographic directions. The crystallographic directions indicated in our work have been independently determined by xray scattering and by analysis of low-energy electron diffraction intensity voltage curves.
Angular distributions for AES and XPS provide a map of intensity enhancements along high-density interatomic directions, provided that the kinetic energy of the emitted electrons is high enough (for example, above a few hundred electron volts). Enhanced forward scattering (or forward focusing) is the correct physical explanation for the general trend. Auger angular distributions at very low energies are energydependent and hence they do not have a single fixed relation to the surface structure. Explanation of the general trend in terms of shadowing is wrong and is not supported by data at high energies. It is an important principle of scientific development that new theories should account for both new and old experimental data. It is therefore disturbing to see the recent article by Frank et al. (1) concerning the angular dependence of Auger electron emission from solids that claims to have developed a new theory while dismissing older theories as wrong and totally failing to consider a wealth of old experimental data that support the "old" theories. Frank et al.
(1) discuss the influence of atoms surrounding an Auger electron emitter (at kinetic energies of 65 and 355 eV) purely in terms of local "shadowing." Such a treatment totally neglects the quantum mechanical wave nature of the electrons in this energy range; indeed, this is precisely the energy range in which Davisson and Germer (2) first demonstrated the wave nature of electrons through scattering by atoms in the surface of a solid (a closely related phenomenon) for which they received the Nobel Prize.
Despite this fundamental flaw in the starting point, it is striking that the "theory" of Frank et al. appears to fit the data rather well; this success, I believe, can be understood in terms of the proper quantum mechanical description, which is far more widely applicable. In particular, two features characterize electron scattering by atoms in this energy range. First, there is invariably a peak in the forward-scattering amplitude; but second, the scattering factor is complex, so there is a phase shift between the directly transmitted and forward-scattered component. If this phase shift is close to r, the interference between these two components is destructive and a reduced (shadowed) forward-scattering intensity is seen. This effect is most common at low energies and is probably the main qualitative effect in the data of Frank et 
